The binding of dansylated initiation factor 3 to the 30-S subunit of Escherichia coli: a fluorimetric and biochemical study.
Initiation factor 3 (IF-3) has been labelled using dansyl (1-dimethylaminonaphthalene-5-sulphonyl) chloride under conditions designed to preserve the biological activity of the factor. The sites of modification of the IF-3 have been determined by peptide mapping and sequencing: about six lysines (73, 80, 91, 96, 99, 112) react in various proportions. However, if an IF-3 molecule bears more than one dansyl group on average then its activity is lost. The extent of incorporation is proportional to the amount of dansyl chloride used in the reaction. Spectrofluorimetric analysis of the dansyl-IF-3 leads to the following conclusions. (a) The motion of the dansyl label does not change greatly upon binding to the 30-S subunit. (b) The label is not close enough to any tryptophan group of the ribosome in the 30-S-subunit . IF-3 complex to allow energy transfer. (c) The IF-3 chain is folded so as to bring the tyrosine groups close to the dansyl-binding sites. (d) The stoichiometry of the binding of IF-3 to 30-S ribosomal subunits is close to 1:1 and the binding constant is 2 x 10(7) M-1. IF-3 also binds non-covalently the fluorescent indicator 8-anilinonaphthalene 1-sulphonate (ANS) with an apparent binding constant of approximately 8000 M-1. An interaction between ANS and poly(A-U-G), both bound to IF-3, was demonstrated. Combining these results with those for dansyl-IF-3 leads to a model for the interaction between IF-3 and the 30-S subunit involving a combination of 'hydrophobic' and electrostatic attraction between the factor and ribosomal RNA.